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ABSTRACT 



This invention relates to telecommunication bandwidth pro- 
visioning systems in radio telecommunications. Radio-link 
networks are inevitably constrained by limited availability 
of radio channels within the radio spectrum assigned to such 
use. The consequent need of and benefit from optimising 
management of assignment of radio channels is self-evident. 
Such need and benefit are emphasised where different 
usages by the same subscribers have different radio band- 
width requirements. For example, voice calls generally 
require less radio bandwidth than data transfers via com- 
puter modems, and are typically handled by 32 Kilobits per 
second (Kb/s) and 64 Kb/s radio channels, respectively. The 
present invention provides a system and method of operating 
at different bandwidths and of providing a billing system 
therefor. 

19 Claims, 3 Drawing Sheets 
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BAND WITH PROVISIONING IN A 
TELECOMMUNICATIONS SYSTEM HAVING 
RADIO LINKS 

TECHNICAL FIELD 

This invention relates to bandwidth provisioning systems 
within a telecommunications system including radio links. 

TECHNICAL BACKGROUND 

Telecommunication systems are well-known in which 
connection networks include multi-channel radio links as 
well as non-radio typically hard- wired links which will 
generally be referred to as cable. 

Radio link networks are inevitably constrained by limited 
availability of radio channels within the radio spectrum 
assigned to such use. There is therefore a need to optimise 
radio channel resources. 

Many subscribers of radio link networks now have more 
than one bandwidth requirement. For example, voice calls 
generally require less radio bandwidth than data transfers via 
computer modems, typically 32 Kilobits per second (Kb/s) 
and 64 Kb/s radio channels respectively. 

U.S. Pat. No. 5,065,393 describes provision for each 
subscriber to instruct periods of time in which dififerent radio 
bandwidths are required for specified communication 
connections, including a connection controller which auto- 
matically pre -assigns an appropriate radio channel for 
required periods of lime, and further provides cost account- 
ing information related to such pre-assignmcnts. 

OBJECT OF THE INVENTION 

It is a general object of this invention to fadlitale efficient 
provisioning of bandwidth resources in a telecommunica- 
tions system including radio links. 

SUMMARY OF THE INVENTION 

In accordance with a first aspect of the invention, there is 
provided a communication system providing for radio com- 
munication between a subscriber equipment and a commu- 
nications interface by way of automatic controlling means, 
the radio communication provision including capability for 
communications at at least two channel bandwidths, 
the subscriber equipment having a first capability to operate 
at a first bandwidth and a second capability to operate at a 
second bandwidth, the system having means for reconfig- 
uring from a first system configuration using only said first 
bandwidth for said subscriber equipment radio communica- 
tion to a second system configuration further allowing use of 
said second bandwidth automatically according to said sub- 
scriber equipment requirements and predetermined system 
requirements. 

The system can further provide means whereby the band- 
width change is denied at a particular time period and/or for 
a particular group of subscriber equipment, alternatively, the 
system can further provide means whereby the bandwidth 
change is allowed at a particular time period and/or for a 
particular group of subscriber equipment. 

The system preferably further includes billing means 
responsive to said system reconfiguring whereby said billing 
means may operate according to a dififerent tariff for usage 
of said second bandwidth. 

In accordance with another aspect of the invention, there 
is provided a communications system serving a plurality of 
subscribers and comprising: an automatic controlling means 
including a database of subscriber information; a plurality of 
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subscriber radio communications links capable of commu- 
nicating over two or more bandwidths; an exchange facility; 
wherein each subscriber may be coimectcd to said exchange 
facility by a subscriber radio communications link over one 
5 of said bandwidths; and wherein said automatic controlling 
means is capable of reconfiguring the system such that said 
subscriber connection is by said subscriber radio commu- 
nications link over a second said bandwidth, said reconfigu- 
ration being dependent on subscriber bandwidth 
requirements, subscriber information, and system capability. 

In accordance with a still further aspect of the invention, 
there is provided a telecommunications central office or 
exchange equipment for use in a communication system 
providing for radio communication between a subscriber 
equipment and a communications interface by way of auto- 
matic controlling means, the radio communication provision 
including capability for communications at at least two 
channel bandwidths, 

the subscriber equipment having a first capability to operate 
at a first bandwidth and a second capability to operate at a 

20 second bandwidth, the system having means for reconfig- 
uring from a first system configuration using only said first 
bandwidth for said subscriber equipment radio communica- 
tion to a second system configuration further allowing use of 
said second bandwidth automatically according to said sub- 

25 scriber equipment requirements and predetermined system 
requirements. 

In accordance with a still further aspect of the invention 
there is provided a subscriber equipment terminal for use in 
a communication system providing for radio communication 

30 between a subscriber equipment and a communications 
interface by way of automatic controlling means, the radio 
communication provision including capability for commu- 
nications at at least two channel bandwidths, 
the subscriber equipment having a first capability to operate 

35 at a first bandwidth and a second capability to operate at a 
second bandwidth, the system having means for reconfig- 
uring from a first system configuration using only said first 
bandwidth for said subscriber equipment radio communica- 
tion to a second system configuration further allowing use of 

40 said second bandwidth automatically according to said sub- 
scriber equipment requirements and predetermined system 
requirements. 

In accordance with a still further aspect of the invention 
there is provided a method of operating a communications 

45 system serving a plurality of subscribers and comprising: 
automatic controlling means including a database of sub- 
scriber information; a plurality of subscriber radio commu- 
nications links capable of communicating over two or more 
bandwidths; an exchange facility; wherein each said sub- 

50 scriber is connected to said exchange facility by one of said 
subscriber radio communications links over one of said 
bandwidths; the method comprising the steps of: 

(a) the automatic controlling means receives a request to 
change the bandwidth of a subscriber radio communica- 

55 tions link, 

(b) the controller determines the system configuration such 
that the request is denied if the system is incapable of 
being reconfigured to support the requested bandwidth 
change; 

60 (c) the controller determines from the subscriber information 
whether the subscriber using said subscriber communica- 
tions link is permitted the requested bandwidth change; 
(d) if the system is reconfigurable as determined in step (b), 
and the subscriber is permitted to change as determined in 

65 step (c), then the system and the subscriber radio com- 
munication link are reconfigured to operate at the 
requested bandwidth. 
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The method preferably further comprises billing a sub- munications systems such as the public switched telephone 

scriber at a rate dependent on the bandwidth used by the network (PTSN) or a satellite network for example. It may 

subscriber. also be connected directly to another base station 8 which 

The bandwidth change can be requested by the subscriber fornis part of the telecommunicaUons system 1, as shown in 

of the subscriber radio communications link, another 5 dashed outline in FIG. 2. 

subscriber, the system, or an external communicator such as An item of subscriber premises equipment 4 is connected 

a caller connected to the system from the public switched to the exchange facility 9 via the radio link 12 between the 

telephone network for example. The bandwidth change may ^^se station 9 and the subscriber radio system 5. The 

be dependent upon for example: the subscriber's status; the exchange facihty 9 completes the connection to either 

subscriber's priority rating; bandwidth access limitations, lo another subscnber 3 via a fiirther radio lmkl2 from the b^^ 

ct / \ J^r.., e,.iiu^^ . Station 8, or to an external site 33 via for example the PSTN. 

step (a) may further cornpr.se a request or bandwidth ^^^^^^^ ^.^^ 33 ^^^^^^ ^^j,,^ ^^^^ 

change for a predetermined Ume penod and step (b) and (c) ^ ^ ^^^^^ ^^^^ fj^^ ^^^^ ^^^^^^^ 

may further comprise the requirement of determinmg the invention for example 

system capacity and subscriber permission to change the bandwidth required for the connection is requested by 

bandwidth for said predetermmed time. 15 subscriber 3 or external site 33 initiating the call and may 

DESCRiraON OF THE DRAWINGS °' ^^'^^^ ^ "^^^^^ ^^""^ 

Various other configurations of the system are possible 
In order that the present invention can be more fully which would be obvious to those skilled in the art for 
understood and to show how the same may be carried into example a radio Unk 12 may support more than one sub- 
effect, reference shall nowbe made, by way of example only, ^° scriber 3 off a single subscriber radio system 5 as shown in 
to the figures as shown in the accompanying drawing sheets dashed outline in FIG. 2, 

wherein: Xtie system controller 10 receives requests for and allo- 

FIG. 1 is a prior art system block diagram for telephone cates bandwidth for each connection or call to/from a 

communication using hard-wired cable connection facilities; subscriber 3 over a radio link 12 using control signals. The 

and controller 10 is a computer based system including a data- 

FIG. 2 is a system block diagram for telecommunications base of subscriber information for each subscriber 3 includ- 

using the system of the present invention with radio hnk ing their type of subscription or status (eg premium or 

connection faciUties and radio bandwidth provisioning; and budget), bandwidth allowance (including any limitations eg 

HG. 3 is a flow diagram for operation of bandwidth 30 to specified time periods) priority status. Generally all 

extension for a telecommunications system using radio link subscribers will be allocated at least a minimum bandwidth 

connection facilities. example for telephone calls at 32 Kbit/s. It 

is conceivable however that some subscribers may be 

DETAILED DESCRIPTION OF THE restricted to certain hours of such usage, or that extended 

PREFERRED EMBODIMENTS 35 bandwidth use is restricted to these hours. 

^ .„ 1. J M J . r 1 u * The controller 10 allocates radio channels for both sub- 

-niere will now be descnbed by way of example the best ^^^^^^ ^ ^^^^^ ^ ^^^^^j ^. ^^ ^^^^ 

mode contemplated by the inventors for carrying out the .^ministration, operations and maintenance) between the 

invention. In the following descnpUon. numerous specific ^^^^^^^^^ ^^^^^^ , subscriber radio 

details are set out m order to provide a complete under- 5 ^^^^ .^^^^^ ^^^^jj^ 

standing of (he present invention. I twill be apparent, ^0 o'f channels in the radio link. Alternatively, control signals 

however, to those skilled in the art that the present invention cwmmunicated using an existing hard wire link 

may be put mto pracUce with variations of the specific. subscriber 3 and the exchange facility 9, if 

In FIG. 1, a telephone exchange or central ofEce 9 is available 

hard-wire connected to customer premises equipment 4 at a ^iUing centre U is configured to record the duration 

subscriber location 3, usually by way of multiple Imes per ^^^^ jj^ calls or connections together with the 

subscnber. A billing system 11 is connected to the exchange bandwidth used for the call The bilUng centre 11 is prefer- 

9, although It would, m pracbce be associated wij the ^ computer based system with database logging facility, 

exchange. The exchange provides a gateway to the Public ^^^^ connection, duration and bandwidth are logged. This 

Service Telephone Network (PSTN). information is then used to automatically bill the subscriber 

Radio Hnks can be used in a telephone network as a 3 or external site 33 that initiated the call, 

substitute for the cable that has traditionally been employed pj^, 3 shows the operation of the system. When a request 

to make the "local loop connection" between the subscribers ^^^^ ^y a subscriber 3 or an external site 33 for a call 

premises equipment 4 and the telephone exchange 9. utilising a bandwidth greater than the minimum (for 

FIG. 2 shows a prefenred telecommunications system 1 of 55 example a 64 Kbit/s modem connection), the controller 10 

the invention which comprises: a plurality of subscribers 3 determines whether the configuration of the system 1 can be 

each with subscriber premises equipment 4 such as changed to meet this request. For example the controller 10 

telephones, faxes and modems, together with a subscriber will determine whether the base station 8 has an available 

radio system 5; a base station 8; a system exchange facility channel of the requested bandwidth. Alternatively the con- 

9; a system controller 10; and a billing centre 11. troUer 10 may monitor the system's real time capacity or 

The base station 8 and subscriber radio system 5 include configuration in a database such that the availability of 

transceiver arrangements and are configured to support radio bandwidth can be managed and its use prioritised for 

communication links 12 between them at a number of example by only allowing high priority status subscribers to 

bandwidths depending on the actual or potential subscriber use some of the available bandwidth if the available band- 

p remises equipment 4 they are designed to support. 55 width is less than a predetermined limit. 

The system exchange facility 9 is analogous to a central If the requested bandwidth is available, the controller 10 

ofBce and preferably includes interfaces to other telecom- will determine whether the subscriber 3 is permitted to use 
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this bandwidth. This will depend on the subscriber's sub- 
scription information including any bandwidth restrictions 
or duration limitations. Subscriber permission may also 
depend on the subscriber priority status as described above 
so that if a requesting subscriber has a low priority status and $ 
there is less than a predetermined level of bandwidth 
availability, then the request will be denied. 

If the subscriber 3 has the necessary permission and the 
system 1 can be reconfigured to support the call or 
connection, then the controller 10 sends appropriate control 
signals to the base station 8 and the subscriber radio system 
5 to enable the changed bandwidth connection between 
them. 

If the requested bandwidth is implemented, the billing 
centre 11 may be configured to utilise a different tariff for the 
operation of the changed bandwidth connection, and bill the 
initiator of the connection. 

The system controller 10 may also be configured to 
facilitate requests for changed bandwidth for a predeter- 
mined duration. Upon receiving such a request the controller 
10 determines whether the requested bandwidth is available '^^ 
for the specified duration dependent on other system com- 
mitments including higher priority subscriber requests for 
conflicting durations of increased bandwidth. 

The system may also be configured to allocate bandwidth 
to predetermined users at predetermined times and to take 
account of this when allocating bandwidth to others upon 
request. 

The system may include a combination of radio and fixed 
cable links to one or more of the subscribers. 

The system may also include provision for global changes 
to the bandwidth of all or some subscriber radio communi- 
cation links or provision for this, e.g. some subscribers may 
be restricted to limited bandwidth provision upon occur- 
rence of certain events such as a particular high priority 
subscriber requiring a large amount of bandwidth. 

What is claimed is: 

1. A communications system providing for radio commu- 
nication between a subscriber equipment and a communi- 
cations interface by way of automatic controlling means, the 
radio communication provision including capability for 
communications at least two channel bandwidths, 

the subscriber equipment having a first capabiUty to 
operate at a first bandwidth and a second capability to 
operate at a second bandwidth, 45 

the system having means for reconfiguring from a first 
system configuration using only said first bandwidth 
for said subscriber equipment radio communication to 
a second system configuration further allowing use of 
a second bandwidth for said communication, 50 

wherein said second system configuration is implemented 
by said controlling means upon request for operation at 
said second bandwidth dependant on predetermined 
system requirements including the availability of band- 
width. 55 

2. A system according to claim 1 wherein the interface 
includes connection to other subscriber equipment via said 
radio communications provision and/or to external commu- 
nications systems. 

3. A system according to claim 2 wherein the external 60 
communications systems include the public switched tele- 
phone network. 

4. A system according to claim 1 wherein the predeter- 
mined system requirements include radio communications 
provision capacity and/or subscriber equipment information. 65 

5. A system according to claim 4 wherein the subscriber 
equipment information includes: periods of access to said 
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second bandwidths; priority rating for access to said second 
bandwidths; subscription status; subscriber bandwidth 
access limitations. 

6. A system according to claim 5 wherein said automatic 
controlling means includes a database of said subscriber 
equipment information. 

7. A system according to claim 4 wherein the predeter- 
mined system requirements are monitored by a database 
means. 

8. A system according to claim 1, wherein said system 
fiirther includes billing means responsive to said system 
reconfiguration whereby to operate said billing means 
according to a different tariff for usage of said second 
bandwidths by said subscriber equipment. 

9. A system according to claim 1, wherein the system 
comprises an analogue interface to the subscriber equip- 
ment. 

10. A communication system serving a plurality of sub- 
scribers and comprising: an automatic controlling means 
including a database of subscriber information: a plurabty of 
subscriber radio communication links capable of communi- 
cating over two or more bandwidths; an exchange facility; 

wherein each subscriber may be connected to said 
exchange facility by a subscriber radio communica- 
tions link over one of said bandwidths; 

and wherein said automatic controlling means is adapted 
to reconfigure the system such that said subscriber 
connection is by said subscriber radio communications 
link over a second said bandwidth, said reconfiguration 
being dependent on subscriber bandwidth requirements 
or requests communicated to said controlling means, 
subscribe information, and system capability including 
the availability of bandwidth. 

11. A communications system according to claim 10 
wherein the exchange facility includes interfaces to external 
communications systems. 

12. A communications system according to claim 10 
wherein the subscriber information includes: subscription 
status; priority rating for access to said second bandwidths; 
subscriber bandwidth access hmitations; periods of access to 
said second bandwidths. 

13. A communications system according to claim 10 
wherein said system further includes billing means respon- 
sive to said system reconfiguration whereby to operate said 
billing means according to a different tariff for usage of said 
second bandwidth by said subscriber equipment. 

14. A method of operating a communications system 
serving a plurality of subscribers and comprising: automatic 
controlling means including a database of subscriber infor- 
mation; a plurality of subscriber radio communications links 
capable of communicating over two or more bandwidths; an 
exchange facility; wherein each said subscriber is connected 
to said exchange facility by one of said subscriber radio 
communications hnks over one of said bandwidths; the 
method comprising: 

(a) receiving a request to change the bandwidth of a 
subscriber radio communications link, 

(b) determining the system configuration including the 
availability of bandwidth such that the request is denied 
if the system is incapable of being reconfigured to 
support the request of bandwidth change; 

(c) determiniag from the subscriber information whether 
the subscriber using said subscriber communications 
link is permitted the requested bandwidth change; 

(d) reconfiguring the system and the subscriber radio 
communication fink to operate at the requested band- 
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width if the system is reconfigurable as determined in 
step (b), and the subscriber is permitted to change as 
determined in step (c). 

15. A method according to claim 14 wherein the exchange 
facility includes an interface to an external communications 5 
system. 

16. A method according to claim 15 wherein the band- 
width change is requested by: the subscriber using said 
subscriber radio communications link; another subscriber; 
the automatic controller means; an external communications 10 
user. 

17. A method according to claim 14 wherein the sub- 
scriber information includes: subscription status; priority 
rating for access to said second bandwidths; subscriber 
bandwidth access limitations; periods of access to said is 
second bandwidths. 
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18. A method according to claim 14 wherein step (a) 
further comprises requesting bandwidth change for a pre- 
determined time period, and step (b) and (c) further com- 
prise determioing the system capacity and subscriber per- 
mission to change the bandwidth for said predetermined 
time. 

19. A method according to claim 14 wherein said system 
further includes billing means responsive to said system 
reconfiguration and said method further comprises the step 
of: 

(e) the billing means implementing an predetermined 
tariff for use of said subscriber radio commimications 
Hnk at said requested bandwidth. 
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